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(54) Data recording and reproducing apparatus and data displaying method 



(57) A data recording and reproducing apparatus 
having a recording and reproducing means for record- 
ing and reproducing data containing video data and/or 
audio data to and from a record medium that is non-lin- 
early accessible and a plurality of input and output 
processing means for accessing the recording and 
reproducing means in respectively assigned time slot 
periods, outputting the data that is output from the out- 
side to the recording and reproducing means, and input- 
ting the data from the recording and reproducing means 



is disclosed, that comprises an operating means for per- 
forming at least a record operation for causing the data 
to be recorded to the record medium and a reproduction 
operation for causing the data to be reproduced from 
the record medium, and a displaying means for display- 
ing the data that is input to and that is output from the 
plurality of input and output means, wherein the operat- 
ing means and the displaying means are integrally 
structured. 
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Description 

[0001] The present invention relates to data record- 
ing and reproducing apparatus and data displaying 
methods. 

[0002] In recent television broadcasts, digital video 
and audio signals are becoming common. These televi- 
sion broadcasts are referred to as digital broadcasts. In 
the digital broadcasts, many information channels can 
be used. Thus, there are strong needs for recording 
and/or reproducing a plurality of channels of video data 
and/or audio data (hereinafter referred to as A/V data) 
with one A/V data recording and reproducing apparatus 
so that a plurality of channels of A/V data are recorded 
and reproduced in parallel and that while a particular 
channel of A/V data is recorded, another channel of A/V 
data is reproduced. To satisfy such needs, an apparatus 
that records A/V data with a random-accessible record 
medium (such as a hard disk) is becoming common 
(hereinafter such an apparatus is referred to as A/V 
(Audio and/or Video) server). 

[0003] The A/V server has a plurality of inputs chan- 
nels and output channels of A/V data. In addition, the 
A/V server is controlled by an external controller such 
as a dedicated editing device or a personal computer. 
The operator can observe A/V data stored in the A/V 
server and A/V data that is input to an input portion with 
a monitor connected to the A/V server using the control- 
ling unit and the personal computer. 
[0004] With the controller connected as an external 
unit to the A/V server, input A/V data is recorded to a 
record medium and A/V data stored in a record medium 
is edited. In the editing operation, the operator desig- 
nates a desired IN point and a desired OUT point with 
the controller while observing a reproduced picture that 
is read and reproduced from the record medium. First, 
the operator coarsely designates an IN point and an 
OUT point with the controller. Thereafter, the operator 
causes the A/V server to reproduce the picture frame by 
frame and decides an exact IN point and an exact OUT 
point. A/V data from the designated IN point to the OUT 
point is output to the outside of the A/V server. The 
edited result may be stored as new A/V data to a record 
medium. 

[0005] Various aspects and features of the present 
invention are defined by the appended claims. 
[0006] A first aspect of the present invention is a 
data recording and reproducing apparatus having a 
recording and reproducing means for recording and 
reproducing data containing video data and/or audio 
data to and from a record medium that is non-linearly 
accessible and a plurality of input and output processing 
means for accessing the recording and reproducing 
means in respectively assigned timo slot periods, out- 
putting the data that is output from the outside to the 
recording and reproducing means, and inputting the 
data from the recording and reproducing means, the 
apparatus comprising an operating means for perform- 



ing at least a record operation for causing the data to be 
recorded to the record medium and a reproduction 
operation for causing the data to be reproduced from 
the record medium, and a displaying means for display- 
5 ing the data that is input to and that is output from the 
plurality of input and output means, wherein the operat- 
ing means and the displaying means are integrally 
structured. 

[0007] Conventionally, as described above, the 
w monitor and the controller are separately disposed. 
Thus, when performing the editing operation, the opera- 
tor who performs the editing operation should frequently 
turn his/her eyes between the monitor and the control- 
ler. Consequently, the editing operation is troublesome. 
15 [0008] In addition, the A/V server may be used out- 
doors for example sports live broadcasts. In this case, 
the A/V server, the monitor, and the controller should be 
disposed in a limited space of a mobile broadcasting 
vehicle. 

20 [0009] In addition to the A/V server, the monitor 
should be carried. In this case, the portability is low. 
[0010] Embodiments of the present invention can 
provide a data recording and reproducing apparatus 
and a data displaying method for storing audio data 

25 and/or video data to a record medium that is non-line- 
arly accessible, for displaying input video data, and/or 
for reproducing and displaying stored video data. 
[0011] Embodiments of the present invention can 
provide a data recording and reproducing apparatus 

30 and a data displaying method that allow A/V data stored 
in a record medium to be suitably displayed for an edit- 
ing operation. 

[0012] Embodiments of the present invention can 
also provide a data recording and reproducing appara- 
35 tus and a picture displaying method that allow A/V data 
stored in a record medium to be displayed in a limited 
space. 

[001 3] A second aspect of the present invention is a 
data recording and reproducing apparatus having a 
40 recording and reproducing means for recording and 
reproducing data containing video data and/or audio 
data to and from a record medium that is non-linearly 
accessible and a plurality of input and output processing 
means for accessing the recording and reproducing 
45 means in respectively assigned time slot periods, out- 
putting the data that is output from the outside to the 
recording and reproducing means, and inputting the 
data from the recording and reproducing means, the 
apparatus comprising an operating means for perform- 
so ing at least a record operation for causing the data to be 
recorded to the record medium and a reproduction 
operation for causing the data to be reproduced from 
the record medium, a data storing means for temporar- 
ily storing the data recorded in the record medium, and 
55 a displaying means for displaying the data stored in the 
data storing means, wherein the operating means and 
the displaying means are integrally structured. 
[0014] A third aspect of the present invention is a 
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data recording and reproducing apparatus having a 
recording and reproducing means for recording and 
reproducing data containing video data and/or audio 
data to and from a record medium that is non-linearly 
accessible and a plurality of input and output processing 5 
means for accessing the recording and reproducing 
means in respectively assigned time slot periods, out- 
putting the data that is output from the outside to the 
recording and reproducing means, and inputting the 
data from the recording and reproducing means, the 10 
apparatus comprising an operating means for perform- 
ing at least a record operation for causing the data to be 
recorded to the record medium and a reproduction 
operation for causing the data to be reproduced from 
the record medium so as to edit the data, a data storing 15 
means for temporarily storing the data recorded in the 
record medium when the data is edited by a predeter- 
mined operation performed by the operating means, 
and a displaying means for displaying the data stored in 
the data storing means, wherein the operating means 20 
and the displaying means are integrally structured. 
[0015] A fourth aspect of the present invention is a 
data displaying method for a data recording and repro- 
ducing apparatus for outputting data containing video 
data and/or audio data that is supplied from the outside 25 
to a record medium that is non-linearly accessible in an 
assigned time slot period and for outputting the data 
from the record medium in an assigned time slot period, 
the method comprising the steps of (a) performing at 
least a record operation for causing the data to be 30 
recorded to the record medium and a reproduction 
operation for causing the data to be reproduced from 
the record medium corresponding to an operation of an 
operating means, and (b) displaying the data on a dis- 
playing means integrally structured with the operating 35 
means corresponding to an operation performed at step 
(a). 

[0016] A fifth aspect of the present invention is a 
data displaying method for a data recording and repro- 
ducing apparatus for outputting data containing video 40 
data and/or audio data that is supplied from the outside 
to a record medium that is non-linearly accessible in an 
assigned time slot period and for outputting the data 
from the record medium in an assigned time slot period, 
the method comprising the steps of (a) performing at 45 
least a record operation for causing the data to be 
recorded to the record medium and a reproduction 
operation for causing the data to be reproduced from 
the record medium corresponding to an operation of an 
operating means, (b) temporarily storing the data repro- so 
duced from the record medium corresponding to the 
reproduction operation performed at step (a), and (c) 
displaying the data temporarily stored at step (b) on a 
displaying means integrally structured with the operat- 
ing means. 55 
[0017] A sixth aspect of the present invention is a 
data displaying method for a data recording and repro- 
ducing apparatus for outputting data containing video 
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data and/or audio data that is supplied from the outside 
to a record medium that is non-linearly accessible in an 
assigned time slot period and for outputting the data 
from the record medium in an assigned time slot period, 
the method comprising the steps of (a) performing at 
least a record operation for causing the data to be 
recorded to the record medium and a reproduction 
operation for causing the data to be reproduced from 
the record medium corresponding to an operation of an 
operating means so as to edit the data, (b) temporarily 
storing the data recorded in the record medium when 
the data is edited by a predetermined operation per- 
formed at step (a), and (c) displaying the data temporar- 
ily stored at step (b) on a displaying means integrally 
structured with the operating means. 
[0018] The invention will now be described by way 
of example with reference to the accompanying draw- 
ings, throughout which like parts are referred to by like 
references, and in which: 

Fig. 1 is a perspective view showing an appearance 
of a data recording and reproducing apparatus 
according to an embodiment of the present inven- 
tion; 

Fig. 2 is a front view showing the structures of prin- 
cipal portions of a meter panel and a control panel 
of the data recording and reproducing apparatus; 
Fig. 3 is a schematic diagram showing the structure 
of further principal portions of the control panel; 
Fig. 4 is a block diagram showing the circuit struc- 
ture of the data recording and reproducing appara- 
tus according to the embodiment of the present 
invention; 

Figs. 5A, 5B, and 5C are schematic diagrams 
showing outlined structures of file entry information, 
record entry information, and free space informa- 
tion; 

Figs. 6A, 6B, and 6C are schematic diagrams 
showing a file accessing operation with the record 
entry information; 

Fig. 7 is a schematic diagram showing an example 
of the structure of a virtual file VFL; 
Fig. 8 is a schematic diagram showing an example 
of the structure of fields of the virtual file VFL; 
Figs. 9A and 9B are schematic diagrams for 
explaining a process for reproducing a file sepa- 
rately written in different fields using a virtual file 
VFL; 

Fig. 10 is a schematic diagram showing another 

example of fields of a virtual file VFL 

Fig. 1 1 is a block diagram showing an example of 

the structure of the control panel; 

Fig. 12 is a block diagram showing the structure of 

a moving picture displaying portion of the control 

panel; 

Fig. 13 is a schematic diagram showing an example 
of information displayed on a displaying portion; 
Fig. 14 is a schematic diagram showing another 
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example of information displayed on the displaying 
portion; and 

Fig. 15 is a schematic diagram showing another 
example of information displayed on the displaying 
portion. 

[0019] Fig. 1 is a perspective view showing an 
appearance of a data recording and reproducing appa- 
ratus according to an embodiment of the present inven- 
tion. The data recording and reproducing apparatus is 
an A/V (Audio and/or Video) server that has a plurality 
of input and output ports and that records and stores 
audio data and/or video data and reproduces a plurality 
of channels of stored A/V data in parallel. 
[0020] The data recording and reproducing appara- 
tus 1 according to the embodiment of the present inven- 
tion has one housing 2. The size of the housing 2 is 
almost similar to the size of a conventional VCR. A 
meter panel 3 is disposed at an upper portion on the 
front side of the housing 2. A control panel 4 is disposed 
below the meter panel 3. The control panel 4 is detach- 
able from the housing 2. When the control panel 4 is not 
used, it can be removed from the housing 2. Alterna- 
tively, the control panel 3 can be removed from the 
housing 2 and used as an independent unit in such a 
manner that it is connected a relevant circuit of the 
housing 2 with a cable. 

[0021] Fig. 2 is a front view showing principal por- 
tions of the meter panel 3 and the control panel 4 shown 
in Fig. 1 . The data recording and reproducing apparatus 
1 according to the embodiment of the present invention 
has four ports as an input portion that inputs A/V data 
and an output portion that outputs A/V data. Each port 
can input or output video data and four or eight chan- 
nels of audio data. 

[0022] The meter panel 3 shown in Fig. 2 has a dis- 
playing portion 11. The displaying portion 11 has four 
display areas 1 1 A, 1 1 B, 1 1 C, and 1 1 D corresponding to 
the four ports. The display areas 11 A, 11B, 11C, and 
1 1 D are disposed at an upper left portion, an upper right 
portion, a lower left portion, and a lower right portion of 
the displaying portion 1 1 , respectively. Each of the dis- 
play areas 1 1 A to 1 1 D has an audio level meter portion 
12, a dot matrix portion 13, a status displaying portion 
14, and an information displaying portion 15. The audio 
level meter portion 12 displays audio level meters for 
four channels. The dot matrix portion 1 displays a time 
code and so forth. The state displaying portion 14 dis- 
plays the current operation state (reproduction state, 
recording state, etc.) of each port. The information dis- 
playing portion 15 displays various types of information 
such as the type of a time code type that is currently dis- 
played. 

[0023] The audio level meter portion 12 displays 
channel numbers below the audio level meters of the 
individual channels. With a particular switch that will be 
described later, the audio level meter portion 12 selec- 
tively shows four audio level meters of the first to fourth 



channels or the fifth to eighth channels that are 
input/output to/from each port. 

[0024] With the data recording and reproducing 
apparatus 1 according to the embodiment of the present 

5 invention, various operations such as an input selecting 
operation of A/V data, an audio data recording/repro- 
duction level adjusting operation, and an audio channel 
selecting operation can be performed for each port. The 
meter panel 3 has four port selection switches that 

w select the four ports for such operations. 

[0025] The meter panel 3 also has four rotary 
encoders 17 and a rotary encoder 18. The four rotary 
encoders 1 7 adjust the recording/reproducing levels of 
four channels of audio data. The rotary encoder 18 

15 adjusts a video process. 

[0026] On the other hand, the control panel shown 
in Figs. 2 and 3 has various switches and an operating 
and displaying portion 21. The various switches are 
used for the editing operation. The operating and dis- 

20 playing portion 21 has a displaying portion 200 that dis- 
plays a picture and so forth for the editing operation. 
The displaying portion 200 displays a picture used for 
the editing operation and a recording picture as a mov- 
ing picture or a still picture. In addition, the displaying 

25 portion 200 displays a list of picture files and attribute 
information thereof. Moreover, the displaying portion 
200 displays menus at a left edge position and a lower 
edge position thereof. The menus correspond to a plu- 
rality of soft keys L1 to L1 1 and F1 to F7 disposed in the 

30 operating and displaying portion 21 . A mode key 201 is 
used to select an operation mode. A shift key is used as 
an auxiliary key along with another key. 
[0027] As with the four port selection switches 16, 
the control panel 4 has four port selection switches 22 

35 that select desired ports. The control panel 4 also has a 
record switch 23, a rewind switch 24, a reproduction 
(playback) switch 25, a fast forward switch, and a stop 
switch. A switch 203 is an edit mode switch. With the 
data recording and reproducing apparatus 1 according 

40 to the embodiment, up to two external VCRs can be 
remotely controlled. The control panel 4 has two 
switches that select the external VCRs that are remotely 
controlled 

[0028] The control panel 4 has two dials 29 and 
45 204. The dial 29 is used to designate a reproduction 
speed and a chronological reproduction direction of A/V 
data. With three selection switches 205, a mode of the 
dial 29 is selected. The dial 204 is a rotary encoder that 
can be rotated and pressed so as to perform a particular 
so control. The dial 204 is referred to as multi-controller. 
With the dial 204, a desired operation can be selected 
and a command can be issued corresponding to a list 
displayed on the displaying portion 200. 
[0029] The control panel 4 also has a plurality of 
55 switches 206A, 206B, 207, and 208 that are used to 
designate an IN point and an OUT point for the editing 
operation. With the two switches 206A or two switches 
206B, an IN point and an OUT point are designated. 
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When one of two switches 206A or 206B and the entry 
switch 207 are pressed at the same time, an IN point or 
an OUT point is designated. The switch 208 is an auto 
edit switch used to automatically designate an IN point 
or an OUT point corresponding to a predetermined con- 
dition. 

[0030] Fig. 4 is a block diagram showing the circuit 
structure of the data recording and reproducing appara- 
tus according to the embodiment of the present inven- 
tion. The data recording and reproducing apparatus 1 
according to the embodiment of the present invention 
has a data bus 30A and a CPU bus 30B. The data bus 
30A sends AA/ data, whereas the CPU bus 30B sends 
a command. A timing managing portion 31 , an informa- 
tion managing portion 32, a recording and reproducing 
portion 33, data managing portions 34A, 34B, 34C, and 
34D, and a controlling portion 36 are connected to the 
buses 30A and 30B. Data input and output portions 
37A, 37B, 37C, and 37D are connected to the data man- 
aging portions 34A, 34B, 34C, and 34D, respectively. A 
special effect portion (effector) 39 is connected to the 
controlling portion 36. The meter panel 3 is connected 
to the controlling portion 36. The control panel 4 is con- 
nected to the timing managing portion 31. These por- 
tions 31 to 39 are structured as respective circuit 
boards. 

[0031] The timing managing portion 31 has a timing 
pulse generator 41. The timing pulse generator 41 gen- 
erates timing pulses and supplies them to predeter- 
mined portions. In reality, the timing pulse generator 41 
assigns time slots to the ports 60A, 60B, 60C, and 60D. 
The time slots are assigned by the timing pulse genera- 
tor 41 to CPUs 80A, 80B, 80C, and 80D through the bus 
30B. In the time slot periods, data stored in buffers 66, 
67, 76, and 77 is supplied to the recording and repro- 
ducing portion 33 through the data bus 30A. A reference 
video signal Vref is supplied from the outside of the tim- 
ing pulse generator 41 . The timing managing portion 31 
has an interface 42 (abbreviated as l/F in Fig. 4). The 
interface connects the control panel 4 and the data bus 
30A. 

[0032] The information managing portion 32 has a 
file managing portion 43 and a network driver 44. The 
file managing portion 43 stores tile system information 
that represents a file record area of a record medium. 
The file managing portion 43 manages files correspond- 
ing to the file system information. The network driver 44 
is connected to an external network such as Ethernet so 
as to input and output data with the external network. 
Such file management information has been filed by the 
applicant of the present invention. 
[0033] The recording and reproducing portion 33 
has a video disk array controller 47, an audio disk array 
controller 48, and a buffer memory 49. The video disk 
array controller 47 is connected to a plurality of hard 
disk drives 45 (hereinafter abbreviated as HDDs 45) 
that record video data. The video disk array controller 
47 controls the HDDs 45. The audio disk array controller 
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48 is connected to a plurality of HDDs 46 that record 
audio data. The audio disk array controller 48 controls 
the HDDs 46. The buffer memory 49 is disposed among 
the disk array controllers 47 and 48 and the data bus 

5 30A. The buffer memory 49 temporarily stores data. 
The recording and reproducing portion 33 has nine 
video data HDDs 45 (eight HDDs 45 are used for 
recording AA/ data; one HDD 45 is used for recording 
parity data). In addition, the recording and reproducing 

10 portion 33 has two audio data HDDs 46. The two HDDs 
46 and the audio disk array controller 48 are structured 
corresponding to RAID1. 

[0034] The controlling portion 36 has and editing 
portion 51 , an interface 52 (abbreviated by l/F in Fig. 4) 

15 and a CPU 81. The interface 52 connects the meter 
panel 3 and the data bus 30A. The CPU 81 is connected 
to the CPU bus 30B. Thus, the CPU 81 can communi- 
cate with other portions connecte to the CPU bus 30B. 
An edit command CE can be input from the outside of 

20 the controlling portion 36 to the interface 52. The editing 
portion 51 has functions of a matrix switcher and an 
audio mixer. The editing portion 51 is connected to the 
special effect portion 39. The editing portion 51 has two 
data output paths for outputting data to the special effect 

25 portion 39 and one data input path for inputting data 
from the special effect portion 39. The editing portion 51 
can output monitor data DM. 

[0035] The special effect portion 39 performs a 
process for obtaining a special effect such as dissolve 

30 effect or wipe effect. 

[0036] The data input and output portions 37A, 
37B, 37C, and 37D are connected to terminals 61 A, 
61 B, 61 C, and 61 D, respectively. In this example, it is 
assumed that the terminal 61 A is a data input terminal 

35 and the terminals 61 B to 61 D are data output terminals. 
In addition, it is assumed that A/V data that is input and 
output with the terminals 61 A to 61 D is digital data cor- 
responding to for example serial digital interface (here- 
inafter referred to as SDI and standardized as SMPTE- 

40 259M in SMPTE). 

[0037] The data input and output portion 37A and 
the data managing portion 34A compose the port 60A. 
The data input and output portion 37B and the data 
managing portion 34B compose the port 60B. The data 

45 input and output portion 37C and the data managing 
portion 34C composes the port 60C. The data input and 
output portion 37D and the data managing portion 34D 
compose the port 60D. 

[0038] The data input and output portion 37A has 
so an encoder 62 and a selection switch 64. The encoder 
62 extracts video data or the like from the SDI format 
data and compresses the extracted video data or the 
like. The selection switch 64 selects one from two 
inputs. One input terminal of the switch 64 is connected 
55 to the terminal 61 A; the other input terminal thereof is 
connected to the editing portion 51 . The output terminal 
of the switch 64 is connected to an input terminal of the 
encoder 62. The terminal 61 A is also connected to the 
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editing portion 51. 

[0039] The data input and output portion 37B has a 
decoder 63 and a selection switch 65. The decoder 63 
decompresses compressed data and converts it into 
SDI format data. The selection switch 65 selects one 
from two inputs. One input terminal of the switch 65 is 
connected to an output terminal of the decoder 63; the 
other input terminal is connected to the editing portion 
51 . The output terminal of the switch 65 is connected to 
the terminal 61 B. The output terminal of the decoder 63 
is also connected to the editing portion 51. 
[0040] The data input and output portion 37C has a 
decoder 72 and a selection switch 74. The decoder 72 
decompresses compressed data and converts it into 
SDI format data. The selection switch 74 selects one 
from two inputs. One input terminal of the switch 74 is 
connected to an output terminal of the decoder 72; the 
other input terminal of the switch 74 is connected to the 
editing portion 51. The output terminal of the switch 74 
is connected to the terminal 61 C. The output terminal of 
the decoder 72 is also connected to the editing portion 
51. 

[0041] The data input and output portion 37D has a 
decoder 73 and a switch 75. The decoder 73 decom- 
presses compressed data and converts it into SDI for- 
mat data. The selection switch 75 selects one from two 
inputs. One input terminal of the switch 75 is connected 
to an output terminal of the decoder 73; the other input 
terminal of the switch 75 is connected to the editing por- 
tion 51. The output terminal of the switch 75 is con- 
nected to the terminal 61 D. The output terminal of the 
decoder 73 is also connected to the editing portion 51 . 
[0042] The data managing portion 34A has a buffer 
memory 66 disposed between the output terminal of the 
encoder 62 of the data input and output portion 37A and 
the data bus 30A. The data managing portion 34B has 
a buffer memory 67 disposed between the data bus 30A 
and the input terminal of the decoder 63 of the data 
input and output portion 37B. The data managing por- 
tion 34C has a buffer memory 76 disposed between the 
data bus 30A and the input terminal of the decoder 72 of 
the data input and output portion 37C. The data manag- 
ing portion 34D has a buffer memory 77 disposed 
between the data bus 30A and the input terminal of the 
decoder 73 of the data input and output portion 37D. 
The buffer 66 stores data in such a manner that input 
data is output in the assigned time slot period. On the 
other hand, the buffers 67, 76, and 77 store data in such 
a manner that data that is output from the recording and 
reproducing portion 33 is output for each frame to the 
decoders 63, 72, and 73 in their assigned time slot peri- 
ods, respectively. 

[0043] The data managing portion 34A has the 
above-mentioned CPU 80A that communicates with 
other portions connected to the CPU bus 30B. Likewise, 
the data managing portions 34B, 34C, and 34D have 
the above-mentioned CPUs 80B, 80C, and 80D, respec- 
tively, that communicate with other portions connected 



to the CPU bus 30B. 

[0044] The data managing portion 34A inputs a 
record command CR from the outside. The data manag- 
ing portion 34A sends data that is input from the termi- 

5 nal 61 A to the recording and reproducing portion 33 in 
the assigned time slot period and causes the recording 
and reproducing portion 33 to perform a recording oper- 
ation for the data corresponding to the record command 
CR. A reproduction (playback) command CP can be 

w input to the data managing portions 34B to 34D from the 
outside. The data managing portions 34B to 34D cause 
the recoding/reproducing portion 33 to perform a repro- 
ducing operation corresponding to the reproduction 
command CP. In addition, the data managing portions 

15 34B to 34D input the data to the ports 60B to 60D in the 
assigned time slot periods and cause the data to be out- 
put from the terminals 61 B to 61 D, respectively. 
[0045] The data input and output portions 37A to 
37D and the data managing portions 34A to 34D can be 

20 substituted with those of another type. For example, one 
of output type pairs of the data input and output portion 
37B and the data managing portion 34B; the data input 
and output portion 37C and the data managing portion 
34C; and the data input and output portion 37D and the 

25 data managing portion 34D can be substituted with an 
input type pair of the data input and output portion 37A 
and the data managing portion 34A. In this case, the 
data recording and reproducing apparatus 1 becomes 
an apparatus having two input ports and two output 

30 ports. Of course, in various combinations, for example, 
the data recording and reproducing apparatus 1 can be 
used as an apparatus having one output port and three 
input ports. 

[0046] Next, the operation of the data recording and 
35 reproducing apparatus 1 according to the embodiment 
of the present invention will be described. First of all, the 
operation for recording A/V data that is input from the 
outside will be described. SDI format data is input to the 
terminal 61 A. This data is sent to the encoder 62 
40 through the switch 64 of the data input and output por- 
tion 37A. The encoder 62 compresses the input data. 
The compressed data is temporarily stored in the buffer 
memory 66 of the data managing portion 34A. The data 
managing portion 34A accesses the recording and 
45 reproducing portion 33 in the assigned time slot period 
and sends data stored in the buffer memory 66 to the 
recording and reproducing portion 33 through the data 
bus 30A. 

[0047] In the recording and reproducing portion 33, 
so the received data is temporarily stored in the buffer 
memory 49. Thereafter, the data is read from the buffer 
memory 49 and then video data and audio data thereof 
are input to the video disk array controller 47 and the 
audio disk array controller 48, respectively. The video 
55 disk array controller 47 divides the input video data in a 
predetermined unit, calculates parity data, and records 
the divided data and the parity data to a predetermined 
one of the HDDs 45. On the other hand, the audio disk 
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array controller 48 records the input audio data to the 
two HDDs 46. 

[0048] Next, the operation for outputting recorded 
data to the outside will be described. In this case, a pre- 
determined one of the data managing portions 34B to 
34D accesses the recording and reproducing portion 33 
in the assigned time slot period and causes the record- 
ing and reproducing portion 33 to reproduce data. In the 
data reproducing portion 33, the video disk array con- 
troller 47 reads divided video data and parity data from 
the HDDs 45. The video disk array controller 47 com- 
bines the divided video data that is read from the HDDs 
45 and detects and corrects an error of the combined 
video data corresponding to the parity data. The audio 
disk array controller 48 reproduces error-free audio data 
from one of the two HDDs 46. The reproduced video 
data and audio data are temporarily stored to the buffer 
memory 49. Thereafter, the video data and audio data 
are read from the buffer memory 49 and sent to one of 
the data managing portions 34B to 34D through the 
data bus 30A. 

[0049] When data is output from the terminal 61 B to 
the outside, the reproduced data is supplied to the 
decoder 63 of the data input and output portion 37B 
through the buffer memory 67 of the data managing por- 
tion 34B. The decoder 63 decompresses the repro- 
duced data and converts it into SDI format data. The 
SDI format data is output from the terminal 61 B to the 
outside through the switch 65. Alternatively, the repro- 
duced data is sent to the decoder 72 of the data input 
and output portion 37C through the buffer memory 76 of 
the data managing portion 34C. The decoder 72 
decompresses the reproduced data. The decom- 
pressed data is output from the terminal 61 C to the out- 
side through the switch 74. Alternatively, the reproduced 
data is sent to the decoder 73 of the data input and out- 
put portion 37D through the buffer memory 77 of the 
data managing portion 34D. The decoder 73 decom- 
presses the reproduced data. The decompressed data 
is output from the terminal 61 D to the outside through 
the switch 75. 

[0050] In the data recording and reproducing appa- 
ratus 1 according to the embodiment of the present 
invention, since the data managing portions 34A to 34D 
operate on time division basis, the same data or differ- 
ent data can be output simultaneously from the three 
terminals 61 B to 61 D. 

[0051] Next, the operation for editing data will be 
described. The editing portion 51 of the controlling por- 
tion 36 performs an editing operation using at least one 
of data that is input from the outside and data repro- 
duced from the recording and reproducing portion 33. In 
other words, the editing portion 51 can input data from 
the outside through the terminal 61 A and data that is 
reproduced by the recording and reproducing portion 33 
and decompressed by the decoders 63, 72, and 73. 
With at least one of these input data, the editing portion 
51 performs an editing operation using the local matrix 
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switcher and audio mixer. When necessary, the editing 
portion 51 performs the editing operation using the spe- 
cial effect portion 39. The editing portion 51 can perform 
an AB role editing operation for a special effect such as 

5 dissolve effect or wipe effect. 

[0052] The editing portion 51 can output edited data 
to one of the switches 64, 65, 74, and 75. The data that 
is output to the switch 64 is recorded to the HDDs 45 
and 46 by the recording and reproducing portion 33. 

w The data that is output to the switches 65, 74, and 75 
are output from the terminals 61 B, 61 C, and 61 D, 
respectively. 

[0053] In the data recording and reproducing appa- 
ratus 1 according to the embodiment of the present 

75 invention, with the meter panel 3, various operations 
such as an input port selecting operation of AN data, an 
audio data recording/reproduction level adjusting opera- 
tion, and an audio data monitor channel selecting oper- 
ation can be performed. The displaying portion 1 1 of the 

20 meter panel 3 can display the operation states of the 
four ports. 

[0054] In the data recording and reproducing appa- 
ratus 1 according to the embodiment, with the control 
panel 4, the editing operation can be performed. 

25 [0055] Next, the above-mentioned file system will 
be described in detail. The file system is a system that 
manages record positions of files recorded in the HDDs 
45 of the recording and reproducing portion 33 as the 
server portion. The file managing portion 43 performs 

30 the file managing operation of the file system. 

[0056] The file system information is mainly com- 
posed of three types of information: 

(1) file entry information, 
35 (2) record entry information, and 
(3) free space list information. 

[0057] Figs. 5A, 5B, and 5C show examples of 
these three types of information. The file entry informa- 

40 tion, the record entry information, and the free space 
information are stored as file management information 
to the information managing portion 32. 
[0058] The file entry information (1) shown in Fig. 
5A is composed of a file name and pointer information 

45 for the first record entry information. Thus, the file entry 
information is generated for each file. The file entry 
information is linked to record entry information corre- 
sponding to link information. When a record entry is 
recorded to a memory (not shown) of the file managing 

so portion 43, the link information is equivalent to pointer 
information for an address at which the record entry is 
recorded. 

[0059] The record entry information (2) as shown in 
Fig. 5B contains address information and data length 
55 information. The address information represents the 
start address of a file in the HDDs 45. The data length 
information represents the data length of a successive 
area for which the file is successively written from the 
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start address. The record entry information also con- 
tains link information for the next record entry informa- 
tion. 

[0060] One file may be separately written in differ- 
ent areas of the HDDs 45. In this case, record entry 
information is generated for each separated area. The 
link information is for example pointer information that 
represents a link to record entry information that is the 
next area of the separated file. When the record entry 
information for each separated area is traced for pointer 
information contained in link information, address infor- 
mation of a file separately recorded in different areas 
can be obtained. When a file is completed in a succes- 
sive area, for example "EOF (End Of File)" is written as 
link information. 

[0061] Figs. 6A, 6B, and 6C show a file accessing 
operation using record entry information. In this exam- 
ple, it is assumed that a file with a file name "A" (herein- 
after, this file is abbreviated as file "A") Is written to an 
address apace of an HDD as shown in Fig. 6A. In other 
words, the file "A" is divided into three portions. The first 
portion, the second portion, and the third portion of the 
file "A" are written to address "50" to address "100", 
address "200" to address "300", and address "500" to 
address "750". In the following description, the values of 
addresses correspond to record/reproduction duration 
(minutes). For example, the address length "100" from 
address "100" to address "200" is represented as repro- 
duction length "100". 

[0062] Fig. 6B shows examples of file entry infor- 
mation (FE) and record entry information (RE) corre- 
sponding to the divided file portions shown in Fig. 6A. 
The file entry information contains the file name "A" and 
link information that links to the first record entry infor- 
mation. The link information represents the file name of 
the first record entry information to be linked first. Alter- 
natively, the position of record entry information (for 
example, pointer information that represents an 
address) may be directly used as link information. 
[0063] In the example of which the file "A" is divided 
into three portions, three sets of record entry informa- 
tion are generated. The first portion is successively writ- 
ten from address "50" to address "100" for data length 
"50". In other words, data is successively written from 
address "50" to address "100". The file "A" is written to 
the next successive area. When The link information is 
traced, record entry information that represents the next 
successive area of the file "A" is referenced. The record 
entry information represents that data is written to a 
successive area starting from address "200" for data 
length "100" (namely, from address "100" to address 
"200"). The file is also written to the next (third) succes- 
sive area. As with the second successive area, when 
the link information is traced, record entry information 
that represents the third successive area of the file "A" 
is referenced. Since the file "A" ends at address "750", 
the record entry information is not linked to another suc- 
cessive area. The record entry information contains 



"EOF" as link information. 

[0064] The free space list information (3) contains 
information of a blank area in which data is not written. 
The structure of the free space list information is similar 

5 to the structure of the record entry information. In other 
words, as shown in Fig. 5C, the free space list informa- 
tion contains address information at which a blank area 
in which data is not written starts and the length of the 
blank area. In addition, the free space list information 

w contains link information for the next free space list 
information. The link information is for example a file 
name of the first free space list information to be linked. 
Alternatively, the position of free space list information 
(for example, pointer information that represents an 

15 address) may be directly used as link information. 

[0065] Fig. 6C shows a plurality of sets of free 
space list information that are linked corresponding to 
the divided portions of the file A shown in Fig. 6A. In the 
example shown in Fig. 6A, an area from address "0" to 

20 address "50", an area from address "100" to address 
"200", and an area from address "300" to address "500" 
are areas in which data is not written. Thus, as shown in 
Fig. 6C, the first free space list information represents 
that the start address of the successive blank area is "0" 

25 and that the length thereof is "50". When the link infor- 
mation is traced, the next free space list information is 
referenced. The second free space list represents that 
the start address of the blank area is "100" and that the 
length thereof is "100". When the link information is 

30 traced, the next (third) free space information is refer- 
enced. The third free space information represents that 
the start address of the blank area is "300" and that the 
length thereof is "200". The free space list information 
contains "EOF" that represents there is no blank area in 

35 the HDD. Thus, when a plurality of sets of free space list 
information are successively referenced corresponding 
to link information, blank areas of the HDD can be 
obtained. 

[0066] With three types of information as file entry 
40 information, record entry information, and free space 
information according to the embodiment of the present 
invention, the file system that manages files recorded in 
the HDDs 45 is structured. In the case that the file "A" 
has been written to the HDDs 45, when another file "B" 
45 is written to the HDDs 45, file entry information is gener- 
ated corresponding to the file "B". With reference to free 
space list information, the file "B" is written to the HDDs 
45. At this point, record entry information is generated 
corresponding to the write address and the data length 
so of the file "B". Since the file "B" is written, the blank 
areas of the HDDs 45 vary. Thus, the free space list 
information is rewritten. 

[0067] These file entry information, record entry 
information, and free space information are registered 
55 as file management information to for example the file 
managing portion 43. 

[0068] Next, the editing operation for AA/ data 
according to the embodiment of the present invention 
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will be described. In this embodiment, an edited result is 
not output as a real A/V data file. Instead, a virtual file 
that represents an edited result is generated (hereinaf- 
ter, the virtual file is referred to as virtual file list VFL). 
The VFL contains information necessary for the data 
recording and reproducing apparatus 1 to reproduce the 
edited result. 

[0069] An editing device is connected to the data 
recording and reproducing apparatus 1. In the data 
recording and reproducing apparatus 1 according to the 
embodiment, with the control panel 4, stored A/V data 
can be edited. In this example, the case that an external 
editing device is connected to the data recording and 
reproducing apparatus 1 will be described. 
[0070] Various commands such as an edit com- 
mand CE, a playback (reproduction) command CP, and 
a record command CR are supplied from the data 
recording and reproducing apparatus 1 to the editing 
device. When the file "A" stored in the data recording 
and reproducing apparatus 1 is edited, information that 
represents the file "A" is supplied from the editing 
device to the data recording and reproducing apparatus 
1 . Since the data recording and reproducing apparatus 
1 manages areas of the file "A" recorded in the HDDs 45 
corresponding to file management information stored in 
the information managing portion 32, the information 
managing portion 32 issues the reproduction (playback) 
command to the recording and reproducing portion 33 
and causes it to reproduce the file "A". The reproduced 
file "A" is supplied to for example the port 60B through 
the data bus 30A and then transmitted to the editing 
device through the port 60b. 

[0071 ] The file "A" is input to the editing device. The 
picture and sound of the file "A" are output from a mon- 
itor that is built in or connected to the editing device. 
While observing the picture with the monitor, the editing 
operator who edits the file "A" designates edit points 
that represent a portion used in the file "A" with an oper- 
ating means disposed in the editing device. The editing 
operation includes various operations such as a desig- 
nating operation for an IN point and an OUT point that 
represent a reproduction start point and a reproduction 
end point, respectively, and a special effect operation 
such as wipe effect or dissolve effect. Next, the case 
that the operator designates an IN point and an OUT 
point will be described. 

[0072] After an IN point and an OUT point have 
been designated, the edited result is sent to the data 
recording and reproducing apparatus 1. At this point, 
according to the embodiment, along with the file name 
of the edited AA/ file, only the information of the desig- 
nated IN point and OUT point is sent to the data record- 
ing and reproducing apparatus 1 . In other words, a real 
AA/ file corresponding to the edited result is not gener- 
ated. The above-mentioned VFL is composed of the file 
name and information of the designated IN point and 
OUT point. 

[0073] The generated VFL is sent to the data 



recording and reproducing apparatus 1 . After the VFL is 
sent to the data recording and reproducing apparatus 1 
and stored to a memory (not shown) of the information 
managing portion 32, the editing operation is com- 

5 pleted. When the data recording and reproducing appa- 
ratus 1 reads AA/ data stored in the HDDs 45 
corresponding to the VFL, the edited material is output. 
In other words, when the VFL is used, it is not neces- 
sary to record the edited result as a new AA/ file. Thus, 

10 the material can be edited and the edited result can be 
sent on real time basis. 

[0074] Fig. 7 shows an example of the structure of 
the VFL. The VFL contains the file name of a relevant 
A/V file, the reproduction start position of the file 

15 (namely, information of an IN point), and the reproduc- 
tion end position of the file (namely, information of an 
OUT point). The reproduction start position and the 
reproduction end position are address information of the 
start position and the end position of the address space 

20 of the relevant A/V file. 

[0075] In the example shown in Fig. 6A, when posi- 
tion "10" and position "60" of a file "A" with length "400" 
are designated as an IN point and an OUT point, 
respectively, as shown in Fig. 8, the reproduction start 

25 position and the reproduction end position are "10" and 
"80", respectively. 

[0076] As was described above, when a file is writ- 
ten to the HDDs 45, the file may be separately written to 
different areas of the HDDs 45. The separated file por- 

30 tions can be managed as one successive file by the file 
managing portion 43 that successively traces link infor- 
mation of record entry information. 
[0077] Next, it is considered that a reproduction 
start position and a reproduction end position of the VFL 

35 may be separately written in different areas of the HDDs 
45. Figs. 9A and 9B show an operation performed cor- 
responding to the case shown in Fig. 6A. Fig. 9A shows 
areas of a file "A" that are separately recorded in the 
HDDs 45. Fig. 9B shows a reproduction start position 

40 and a reproduction end position of the address space of 
the VFL. 

[0078] The file managing portion 43 accesses the 
reproduction start position contained in the VFL of the 
file "A" with the file start position data and the record 

45 length data of the successive area contained in the 
record entry information corresponding to the file entry 
information and the record entry information. In the 
example shown in Fig. 9A, the start position of the file 
"A" is address "50 M of the address space of the HDDs 

so 45. Since the VFL represents that the reproduction start 
position is address "10" of the address space for the file 
"A", it is reproduced from address "60" of the address 
space of the HDDs 45 (address "60" is obtained by add- 
ing length "10" to address "50" of the address space of 

55 the HDDs 45). 

[0079] When the reproduction length that exceeds 
the record length of the successive area represented in 
the record entry information is designated with the 
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reproduction start position and the reproduction end 
positon of the VFL, the next record entry information is 
linked with the link information of the record entry infor- 
mation. In the example shown in Fig. 9A, the reproduc- 
tion length represented by the VFL is "SO", whereas the 
record area represented by the first record entry infor- 
mation is from address "SO" to address "100" of the 
address space of the HDDs 45. Since the file "A" is 
reproduced from address "60", to reproduce the file "A" 
for the reproduction length designated by the VFL, it is 
necessary to further reproduce data for length "1 0". The 
data with length "10" is reproduced from the file start 
position represented by the next record entry informa- 
tion linked corresponding to the link information. In other 
words, data from address "200" to address "210" of the 
address space of the HDDs 45 is reproduced. 
[0080] In other words, a reproduction area repre- 
sented by the VFL for the file "A" in the address space 
of the VFL is separately written to a first areas with 
length "40" and a second area with length "10" of the 
HDDs 45 corresponding to a successive area of the 
address space of the HDDs 45 as shown in Fig. 9B. 
[0081] On the other hand, when the VFL contains 
information as shown in Fig. 10, in the address space of 
the HDDs 45, data is reproduced as a successive area 
from address "60" to address "100". 
[0082] Fig. 1 1 shows an example of the structure of 
the control panel 4. The control panel 4 has a switch 
board portion 120 and a CPU board portion 121. In 
addition, the control panel 4 has an LCD (Liquid Crystal 
Display) 1 13 and an LCD l/F 112. The LCD l/F 1 12 is an 
interface that interfaces with the CPU board 121 and the 
LCD 113. The LCD 113 corresponds to the displaying 
portion 200 of the control panel 4. 
[0083] In the CPU board portion 121, a main CPU 
100, a ROM 101, a RAM 102, and a DPRAM (dual port 
RAM) 103 are connected to a bus 150A. The main CPU 
100 operates corresponding to program data stored in 
the ROM 101. The main CPU 100 performs a process 
for receiving a command from the outside. The RAM 
102 is a work memory of the CPU 100. A NAND flash 
memory 116 that is a data rewritable memory is con- 
nected to the main CPU 100. An internal synchronous 
signal (INT SYNC) generated by a sub CPU 108 (that 
will be described later) is supplied to the main CPU 100. 
[0084] The DPRAM 103 is a RAM having two 
input/output ports that independently input and/or out- 
put data. The main CPU 100 communicates with the 
sub CPU 108 through the DPRAM 103. 
[0085] On the other hand, in the CPU board 121, 
the sub CPU 108, a ROM 109, a RAM 110, and the 
DPRAM 103 are connected to a bus 150B. The sub 
CPU 108 operates corresponding to program data 
stored in the ROM 109 and controls peripheral portions. 
The RAM 1 10 is a work memory for the sub CPU 108. 
An external synchronous signal (EXT SYNC) that is out- 
put from a capture controller 106 (that will be described 
later) is supplied to the sub CPU 1 08. The sub CPU 1 08 



generates the above-described internal synchronous 
signal. 

[0086] In addition, an Ether l/F 1 1 1 that is a commu- 
nication interface corresponding to Ethernet standard is 

5 connected to the sub CPU 108. The CPU board 121 
(namely, the control panel 4) is connected to an inter- 
face 42 through the Ether l/F 1 1 1 . Thus, the CPU board 
121 communicates with the data recording and repro- 
ducing apparatus 1. A monitor output DM that is 

w received from the editing device 51 of the data recording 
and reproducing apparatus 1 is supplied to the capture 
controller 106 (that will be described later). In Fig. 11, 
the monitor output DM and a signal supplied to the 
Ether l/F 111 are connected. This means that a com- 

15 mon connector is used for the monitor output DM and 
the signal sent to the Ether l/F 1 1 1 . 
[0087] An interface 1 1 4 (that will be described later) 
of the switch board portion 121 is connected to the sub 
CPU 108. 

20 [0088] An LCD controller 104, an LCD RAM 105, a 
capture controller 106, and a capture RAM 107 are con- 
nected to the bus 1 SOB. 

[0089] The LCD controller 104 controls the display 
of the LCD 113 corresponding to the supplied internal 

25 synchronous signal. The LCD RAM 105 is composed of 
two memories that are an upper memory and a lower 
memory of which display data of the upper half of the 
display area of the LCD 113 and display data of the 
lower half thereof are written to addresses correspond- 

30 ing to the display positions. The display data is supplied 
from for example the main CPU 1 00 or the capture con- 
troller 106 (that will be described later) to the LCD con- 
troller 104. The LCD controller 104 alternately writes 
and reads data to/from the two memories of the LCD 

35 RAM 1 05 so that one screen of the LCD 1 1 3 is formed. 
The data that is read from the LCD RAM 1 05 is supplied 
to the LCD controller 104 through the bus 152. The dis- 
play data that is output from the LCD controller 104 is 
supplied to the LCD 1 1 3 through the LCD l/F 112. The 

40 LCD 1 1 3 displays the supplied display data. 

[0090] As described above, video data that is the 
monitor output DM of the data recording and reproduc- 
ing apparatus 1 is supplied to the capture controller 1 06. 
The capture RAM 107 is composed of two memories 

45 that are an odd memory and an even memory corre- 
sponding to odd fields and even fields, respectively. The 
capture controller 106 alternately switches these two 
memories corresponding to relevant fields of the video 
data and captures field pictures at predetermined tim- 

50 ings. The video data that is read from the capture RAM 
107 is supplied to the capture controller 106 through the 
bus 152. The capture controller 106 generates a syn- 
chronous signal corresponding to the supplied video 
data and outputs the synchronous signal as an external 

55 synchronous signal. 

[0091] As will be described later, the capture con- 
troller 106 and the LCD controller 104 are connected 
with a bus 151 . Video data supplied to the capture con- 
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troller 106 is thinned out at predetermined intervals and 
thereby the picture size is reduced. The reduced video 
data is supplied to the LCD controller 1 04. Thus, the dis- 
playing portion 200 can display a moving picture. 
[0092] In the switch board portion 120, the dials 29 
and 104, the soft keys L1 to L11 and F1 to F7, and a 
SW/LED 1 15 are connected to the interface 114. Rota- 
tion angle information of the dial 29 is supplied to the 
interface 114. Rotation angle information and pressure 
information of the dial 104 are supplied to the interface 
1 1 4. Pressure information of the soft keys L1 to L1 1 and 
F1 to F7 is supplied to the interface 114. On the other 
hand, the SW/LED 115 is a switch block including 
switches having displaying means of for example LEDs 
(Light Emission Diodes). For example, the switches 22 
to 28, the switch 203, and the switches 205 to 208 cor- 
respond to the SW/LED 115. Pressure information of 
the SW/LED 1 15 is supplied to the interface 1 14. A dis- 
play control signal of the displaying means is supplied 
from the interface 1 1 4 to the SW/LED 1 1 5. The interface 
114 converts pressure information and rotation angle 
information supplied from the dials 29 and 104,the soft 
keys L1 to L1 1 and F1 to F7, and the SW/LED 115 into 
predetermined control signals and supplies the control 
signals to the sub CPU 1 08. 

[0093] As described above, the displaying portion 
200 (namely, the LCD 113) can display: 

(1) a list of A/V files stored in the recording and 
reproducing portion 33, 

(2) a moving picture that is input from a video cam- 
era or the like connected to the data recording and 
reproducing apparatus 1, 

(3) a still picture (stamp picture) obtained at the 
beginning of the recording operation, and 

(4) still pictures and moving pictures for an IN point 
and an OUT point in the editing operation. 

[0094] First, a method for displaying the file list (1) 
will be described. The file names of A/V files stored in 
the recording and reproducing apparatus 33 are regis- 
tered as file management information to the file manag- 
ing portion 43. For example, when the data recording 
and reproducing apparatus 1 gets started, a CPU board 
portion 120 of the control panel 4 requests the file man- 
aging portion 43 for the file management information. 
Thus, the file management information is read from the 
file managing portion 43. In this case, at least a file 
name and a material number added thereto are read as 
the file management information. The file management 
information that is read from the file managing portion 
43 is supplied to the CPU board portion 1 20 through the 
Ether l/F 111 and written as file list information to for 
example the NAND flash memory 116. 
[0095] In the switch panel portion 120, when the 
switches 23 and 25 on the control panel 4 are operated 
at the same time, a record command for video data that 
is input to for example the port 60A is issued. This com- 



mand is supplied to the CPU board portion 121. When 
the CPU board portion 121 receives the command, a 
file name that is not used in the file list information is 
generated as a record file name. The record command 

5 and the record file name are suppled from the CPU 
board portion 121 to the CPU 80A of the board 60A. 
[0096] The record file name is also supplied to the 
file managing portion 43. The file managing portion 43 
opens a file with the record file name for a blank area of 

w the recording and reproducing portion33 corresponding 
to the free space list information registered as the file 
management information. The video data that is input to 
the port 60A is processed in a predetermined manner 
and then supplied to the recording and reproducing por- 

15 tion 33. The recording and reproducing portion 33 starts 
recoding the video data to the file with the record file 
name. 

[0097] When the recording operation gets started, 
the record file name is supplied to the CPU board por- 

20 tion 1 21 of the control panel 4 through the file managing 
portion 43. Thus, the file list information stored in the 
memory 116 is updated with the record file name. The 
updated file list information is supplied to the LCD con- 
troller 104 through the DPRAM 103. The file list of the 

25 LCD RAM 1 05 is written as display data to an address 
corresponding to the display positon of the LCD 113. 
The display data is read from the LCD RAM 105 and 
supplied to the LCD 113 through the LCD l/F 112. The 
LCD 1 13 displays the display data as a file list. 

30 [0098] Next, a method for displaying a moving pic- 
ture (2) that is input from a video camera or the like con- 
nected to the data recording and reproducing apparatus 
1 will be described. Fig. 12 is a block diagram showing 
the structure of a moving picture displaying portion of 

35 the control panel shown in Fig. 1 1 . A video processor 
1 30 and a capture controller 1 31 correspond to the cap- 
ture controller 106 shown in Fig. 11. An LCD memory 
controller 133 corresponds to the LCD controller 105. 
Two buffers 132A and 132B connected to the capture 

40 buffer controller 1 31 correspond to the two memories of 
the capture RAM 107. The buffer 132A stores picture 
data of an odd field. The buffer 132B stores picture data 
of an even field. Likewise, two memories 134A and 
134B connected to the LCD memory controller 133 

45 store display data of an upper portion and a lower por- 
tion of the LCD 1 1 3 at addresses corresponding to dis- 
play positions, respectively. 

[0099] The monitor output DM is supplied as an 
analog video signal to the video input processor 130. 

so The video input processor 130 converts the supplied 
analog video signal into digital video data and supplies 
it to the capture buffer controller 131. At this point, the 
video input processor extracts a synchronous signal 
from the analog video signal. The extracted synchro- 

55 nous signal is supplied as an external synchronous sig- 
nal to the capture buffer controller 1 31 . 
[0100] The capture buffer controller 131 averages 
for example every four lines of the supplied video data. 
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Likewise, the capture buffer controller 131 performs an 
interpolating process in the horizontal direction of the 
supplied video data. Thus, the picture size of the video 
signal that is input to the processor 1 30 is reduced to 
1/4 in each of the vertical direction and the horizontal 
direction. The odd field and even field of the resultant 
picture data are alternately written to the buffers 132A 
and 132B, respectively, under the control of the capture 
buffer controller 131. 

[0101] Picture data is read from one of the buffers 
132A and 132B while picture data is written to the other. 
The picture data that is read from one of the buffers 
132A and 132B is supplied to the LCD memory control- 
ler 133. 

[0102] The sub CPU 108 supplies display data such 
as file list information to the LCD memory controller 
131. The LCD memory controller 133 alternately writes 
display data to one of the memories 134A and 134B 
corresponding to the upper area and the lower area of 
the LCD 1 13 and reads display data from the other, field 
by field. The display data that is read from one of the 
memories 134A and 134B and the internal synchronous 
signal are supplied to the LCD 113. 
[0103] When display data is alternately updated in 
the memories 134A and 134B, field by field, there is a 
blanking interval in which the display data is not read 
from the memories 134A and 134B to the LCD 113. 
Video data written to the buffers 132A and 132B is writ- 
ten to the memories 134A and 134B at the blanking 
interval under the control of the capture buffer controller 
131 and the LCD memory controller 133. At this point, 
corresponding to address data supplied to the capture 
buffer controller 131 and the LCD memory controller 
133, the write addresses of the memories 134A and 
134B are controlled so that the video datai displayed at 
a predetermined position. 

[0104] The video data that is suppled as the monitor 
output DM from the data recording and reproducing 
apparatus 1 is delayed by one field and output to the 
LCD 113. 

[0105] Next, with reference to Fig. 1 1 , a method for 
displaying a stamp picture (3) obtained at the beginning 
of the recording operation will be described. According 
to the embodiment of the present invention, when video 
data that is input from a video camera connected to the 
data recording and reproducing apparatus 1 is 
recorded, the top picture of the video data can be stored 
as a stamp picture to the flash memory 116. In other 
words, picture data for one field is obtained when the 
recording operation is performed. The obtained picture 
data is reduced in a predetermined method, correlated 
with file information such as a material number and a file 
name of a record file, and stored as a stamp picture to 
the flash memory 116. When a file is selected from the 
above-described file list being displayed, a stamp pic- 
ture that has been stored can be displayed on the dis- 
playing portion 200. 

[0106] For example, it is assumed that a video cam- 



era is connected to the port 60A and then a record com- 
mand is issued from the control panel 4 so as to record 
video data. Video data that is output from the video 
camera connected to the port 60A is always supplied 

5 from the terminal 61 A to the port 60A. The video data is 
input to one input terminal of the switch 64 and supplied 
to the editing portion 51 . The video data that is supplied 
to the editing portion 51 is output as a monitor output 
DM and supplied to the capture controller 106 of the 

jo control panel 4. The monitor output DM is displayed on 
the LCD 1 1 3 in the above-described method for display- 
ing a moving picture (1 ). 

[0107] When the operator presses the record 
switch 23 and the reproduction (playback) switch 25 of 

15 the control panel 4 at the same time, a relevant signal is 
supplied to the sub CPU 1 08. The sub CPU 1 08 outputs 
a record start request corresponding to the signal. The 
record start request is supplied from the sub CPU 108 
to the main CPU 100 through the DPRAM 103. The 

20 main CPU 100 issues a record command to the port 
60A corresponding to the supplied record start request. 
The record command is supplied to the data recod- 
ing/reproducing apparatus 1 through the Ether l/F 111 
and then supplied to the port 60A. 

25 [0108] In addition to the record command, the main 
CPU 100 supplies to the sub CPU 108 a capture 
request for video data supplied as the monitor output 
DM to the capture controller 106. The capture request 
causes a command to be issued so that video data is 

30 captured when the recording operation is started. In 
other words, the recording operation corresponding to 
the record command issued by the main CPU is delayed 
for a predetermined time period. Since the delay time 
period is known, the capture request is issued so that 

35 the video data is delayed for the predetermined time 
period. 

[0109] Corresponding to the capture request, the 
sub CPU 108 causes the capture controller 106 to cap- 
ture video data. In other words, as described in the 

40 method displaying a moving picture (2), video data is 
always processed in a predetermined manner under the 
control of the capture controller 106 and the LCD con- 
troller 104. The resultant video data is supplied to the 
LCD 113. Thus, when the capture request is issued, 

45 data is read from the capture RAM 107. Thus, video 
data for one field can be captured. The captured picture 
data is written to the RAM 1 03 through the DPRAM 103. 
[01 10] When the recording operation for video data 
has been normally started on the port 60A, a relevant 

so message is sent from the port 60A to the main CPU 
100. In other words, the message that represents that 
the recording operation has been normally started and 
file information of the recording video data such as a 
material number are output. The message and the file 

55 information are supplied to the sub CPU 1 08 of the CPU 
board portion 120 through the CPU bus 30B, the inter- 
face 42, the Ether l/F 1 1 1 , and so forth. In addition, the 
message and the file information are supplied from the 
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sub CPU 1 08 to the main CPU 1 00 through the DP RAM 
103. The main CPU 100 correlates the captured picture 
data written to the RAM 1 02 with the file information and 
writes the resultant data to the NAND flash memory 
116. 

[0111] When the main CPU 100 receives a mes- 
sage that represents that the recording operation has 
not been normally started, the captured picture data 
written to the RAM 102 is discarded. 
[0112] In the above-mentioned example, the case 
that the top picture of video data is stored as a stamp 
picture was described. However, it should be noted that 
the present invention is not limited to such an example. 
Instead, after the recording operation is started, an 
intermediate picture may be stored as a stamp picture. 
Alternatively, the last picture of the video data may be 
stored as a stamp picture. 

[0113] Next, a method for displaying stamp pictures 
(4) for an IN point and an OUT point in the editing oper- 
ation will be described. When the editing operation is 
performed, an AA/ file is reproduced from the recording 
and reproducing portion 33. Video data reproduced by 
the recording and reproducing portion 33 is supplied to 
for example the port 60B and output as a monitor output 
DM through the decoder 63 and the editing portion 51. 
The monitor output DM is displayed on the LCD 113 
through the capture controller 1 06. With the monitor out- 
put DM displayed on the LCD 113, an IN point and an 
OUT point are designated. Since the operation for 
obtaining a stamp picture for an IN point is the same as 
that for an OUT point, for simplicity, only the operation 
for obtaining an IN point will be described. 
[0114] The stamp picture is obtained in almost the 
same as the method for displaying a stamp picture (3) 
obtained at the beginning of the recording operation. 
When the edit key 203 is pressed on the control panel 4, 
the data recording and reproducing apparatus 1 oper- 
ates as an edit mode. 

[0115] In addition to the edit mode, the data record- 
ing and reproducing apparatus 1 has a material mode 
and a setup mode. The material mode is used to record 
or reproduce data to/from a file. The setup mode is used 
to set various types of information for the data recording 
and reproducing apparatus 1 . 

[01 16] When the switch 25 is pressed, video data is 
reproduced from a selected AA/ file. The reproduced 
video data is displayed as a moving picture on the LCD 
113 in the above-described manner. While observing 
video data displayed on the LCD 113, the operator 
presses the IN point input switch of the switch 206B and 
the switch 207 at the same time so as to designate an 
IN point. The designated IN point information is supplied 
to the sub CPU 108 through the interface 114. In addi- 
tion, the designated IN point information is supplied to 
the main CPU 100 through the DPRAM 103. 
[0117] Corresponding to the designated IN point 
information, a capture request is issued from the main 
CPU 100 to the sub CPU 108 through the DPRAM 103 



so that video data is captured when the IN point is des- 
ignated. The sub CPU 108 causes the capture control- 
ler 106 to capture video data. A stamp picture of which 
video data has been captured is written to the RAM 1 02. 
5 Predetermined edit data is added to the stamp picture 
written to the RAM 1 02. The resultant data is stored to 
the NAND flash memory 116. 

[0118] The edit data added to the stamp picture 
contains for example an identification of an IN point or 
w an OUT point for a stored stamp picture and a page 
number. The page number is data equivalent to one edit 
cut. The page number represents the order of edit cuts 
of a material to be edited. 

[0119] Figs. 13, 14, and 15 show examples of the 

is displaying portion 200 that display file list information, a 
moving picture, and a stamp picture that are obtained in 
the above-described methods. Fig. 13 is an example 
showing a stamp picture of a file selected correspond- 
ing to file list information. This is an example of a display 

20 screen in the material mode. 

[0120] The displaying portion 200 displays a menu 
300 at a left edge position thereof. The menu 300 repre- 
sents functions corresponds to the soft keys L1 to L1 1 . 
The display portion 200 displays a menu 301 at a lower 

25 edge position thereof. The menu 301 represents func- 
tions corresponding to the soft keys F1 to F7. An upper 
portion of the displaying portion 200 is a port informa- 
tion display area 310 for displaying information of a port 
selected by the port selection switch 22. The CPUs 80A 

30 to 80D of the ports 60A to 60D always monitor the 
states of the respective ports and supply information 
that represents the port states to the control panel 4 
through the CPU bus 30B and the interface 42. 
[0121] Almost the lower half portion of the display- 

35 ing portion 200 is a file list display area 302. The file list 
display area 302 represents a list of material numbers, 
file names, and file update date/time. When a file name 
is selected, it is highlighted. When the dial 204 of the 
control panel 4 is rotated, a selective file can be succes- 

40 sively varied. When the soft key L2 corresponding to 
function "Name" at the second position of the menu 300 
is pressed, the file name of the selected file can be 
changed. 

[0122] In addition, a stamp picture of the selected 
45 file is displayed in the display area 303. File information 
of the file is represented in the display area 304. Corre- 
sponding to the operation of the dial 204, a control com- 
mand is supplied from the interface 1 1 4 to the sub CPU 
108. The control command is supplied from the sub 
so CPU 108 to the main CPU 100 through the DPRAM 
103. The main CPU 100 reads a stamp picture corre- 
sponding to a material number of a selected file from the 
NAND flash memory 116. The stamp picture that has 
been read from the NAND flash memory 1 16 is supplied 
55 to the DPRAM 103. The stamp picture stored in the 
DPRAM 103 is written to an address of the LCD RAM 
1 05 corresponding to the display area of the stamp pic- 
ture by the sub CPU 108. The data stored in the LCD 
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RAM 105 is read by the LCD controller 104 and then 
displayed on the LCD 1 13 through the LCD l/F 112. 
[0123] In the example that a stamp picture corre- 
sponding to the file list display area 302 is displayed in 
the display area 303, the display area 303 and the port 
information display information area 310 are clearly 
separated. 

[0124] Fig. 14 shows an example of which a moving 
picture 306 is displayed as a monitor output DM instead 
of the stamp picture in the display area 303 (hereinafter, 
a stamp picture displayed in the display area 303 may 
be referred to as stamp picture 303). For example, a pic- 
ture photographed by a video camera connected to the 
port 60A selected by the port selection switch 22 is dis- 
played as the moving picture 306 in the method for dis- 
playing a moving picture (2). In the example of which the 
moving picture 306 is displayed, unlike with the example 
of which the stamp picture 303 is displayed, assuming 
that the port information display area 31 0 is associated 
with the moving picture 306, they are combined with a 
display area 307. 

[0125] In the examples shown in Figs. 13 and 14, 
when the stamp picture 303 and the moving picture 306 
are not required, the file list display area 302 may be 
enlarged, causing the stamp picture 303 and the mov- 
ing picture 306 to disappear. This operation may be per- 
formed with the soft key F7 (corresponding to function 
"Select Active") of the menu 301 . 
[0126] Fig. 15 shows an edit screen in the edit 
mode. In this example, the case that an IN point and an 
OUT point are designated will be described. In the 
states shown in Fig. 1 3 or 1 4, when for example the edit 
switch 203 is pressed, a selected file can be edited. In 
the example shown in Fig. 15, an IN point picture dis- 
play area 320 and an OUT point picture display area 
321 are disposed. In this case, the menu 300 corre- 
sponding to the soft keys L1 to L1 1 and L1 to F7 shown 
in Figs. 13 and 14 is changed to menus 300* and 301'. 
With the menus 300' and 301 ', functions different from 
those in the material mode can be used. 
[0127] In the example shown in Fig. 15, an IN point 
and an OUT point have been designated. However, 
when they have not been designated, a reproduced pic- 
ture of a selected file is displayed as a moving picture in 
the IN point picture display area 320. In this case, no 
picture is displayed in the OUT point picture display 
area 321 . While observing the moving picture in the dis- 
play area 320, the operator designates an IN point cor- 
responding to the method for displaying still pictures 
and moving pictures (4) for an IN point and an OUT 
point in the editing operation. After the IN point has 
been designated, a moving picture captured for the IN 
point is read from the flash memory 116 and displayed 
in the display area 320. 

[0128] In addition, a reproduced picture is displayed 
as a moving picture in the display area 321 . In the same 
manner as the IN point, while observing the moving pic- 
ture in the display area 321 , the operator designates an 



OUT point. Thus, a moving picture captured for the OUT 
point is displayed in the display area 321. 
[0129] The display area 322 displays information of 
the designated IN point and OUT point. The display 
5 area 323 displays predetermined edit information such 
as a page number. 

[0130] In the example shown in Fig. 15, the case 
that only an IN point and an OUT point are designated 
was described. However, it should be noted that the 

w present invention is not limited to such an example. In 
other words, all pictures that are output as a monitor 
output DM can be displayed on the displaying portion 
200. Thus, a picture edited by the special effect portion 
39 can be displayed on the displaying screen 200. 

15 [0131] As described above, according to the 
embodiment of the present invention, the control panel 
for operating the data recoding and reproducing appara- 
tus has displaying portions that display a monitor picture 
and operation states of the individual ports. Thus, with- 

20 out need to use an extra monitor, the operator can 
observe pictures that are being recorded and/or repro- 
duced on the individual ports and edit and manage files 
stored on a record medium. 

[0132] In addition, since the operator can monitor 

25 and edit files with the data recording and reproducing 
apparatus, the portability thereof is high or at least 
improved. Thus, since the data recording and reproduc- 
ing apparatus can be used in a limited space, it can be 
used outdoors or in a mobile broadcasting vehicle. 

30 [0133] In addition, since the controller portion that 
controls the data recording and reproducing apparatus 
has displaying portions that display a monitor picture 
and so forth, it is not necessary for the operator to fre- 
quently turn his/her eyes. Thus, the operability of the 

35 data recording and reproducing apparatus improves. 
[0134] In addition, according to the embodiment of 
the present invention, since all the displaying portion 
can be used for data display instead of a monitor picture 
and/or a stamp picture, the operability of the data 

40 recording and reproducing apparatus improves. 

[0135] Although the present invention has been 
shown and described with respect to a best mode 
embodiment thereof, it should be understood by those 
skilled in the art that the foregoing and various other 

45 changes, omissions, and additions in the form and 
detail thereof may be made therein without departing 
from the scope of the present invention. 
[01 36] In so far as the embodiments of the invention 
described above are implemented, at least in part, 

so using software-controlled data processing apparatus, it 
will be appreciated that a computer program providing 
such software control and a storage medium by which 
such a computer program is stored are envisaged as 
aspects of the present invention. 

55 

Claims 

1 . A data recording and reproducing apparatus having 
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recording and reproducing means for recording and 
reproducing data containing video data and/or 
audio data to and from a record medium that is non- 
linearly accessible and a plurality of input and out- 
put processing means for accessing the recording 5 
and reproducing means in respectively assigned 
time slot periods, outputting the data that is output 
from the outside to the recording and reproducing 
means, and inputting the data from the recording 
and reproducing means, the apparatus comprising: 10 

operating means for performing at least a 
record operation for causing the data to be 
recorded to the record medium and a reproduc- 
tion operation for causing the data to be repro- 15 
duced from the record medium; and 
displaying means for displaying the data that is 
input to and that is output from said plurality of 
input and output means, 

wherein said operating means and said dis- 20 
playing means are integrally structured. 

A data recording and reproducing apparatus having 
recording and reproducing means for recording and 
reproducing data containing video data and/or 25 
audio data to and from a record medium that is non- 
linearly accessible and a plurality of input and out- 
put processing means for accessing the recording 
and reproducing means in respectively assigned 
time slot periods, outputting the data that is output 30 
from the outside to the recording and reproducing 
means, and inputting the data from the recording 
and reproducing means, the apparatus comprising: 

operating means for performing at least a 35 
record operation for causing the data to be 
recorded to the record medium and a reproduc- 
tion operation for causing the data to be repro- 
duced from the record medium; 
data storing means for temporarily storing the 40 
data recorded in the record medium; and 
displaying means for displaying the data stored 
in said data storing means, 
wherein said operating means and said dis- 
playing means are integrally structured. as 

The data recording and reproducing apparatus as 
set forth in claim 2, 

wherein said data storing means temporarily 
stores a plurality of channels of the data, and so 

wherein said displaying means selectively 
displays one of the plurality of channels of the data 
stored in said storing means. 

The data recording and reproducing apparatus as ss 
set forth in claim 2, 

wherein said data storing means temporarily 
stores information that represents the write start 



position of the record medium for the data. 

5. The data recording and reproducing apparatus as 
set forth in claim 2, 

wherein said data storing means temporarily 
stores information that represents the write end 
position of the record medium for the data. 

6. A data recording and reproducing apparatus having 
recording and reproducing means for recording and 
reproducing data containing video data and/or 
audio data to and from a record medium that is non- 
linearly accessible and a plurality of input and out- 
put processing means for accessing the recording 
and reproducing means in respectively assigned 
time slot periods, outputting the data that is output 
from the outside to the recording and reproducing 
means, and inputting the data from the recording 
and reproducing means, the apparatus comprising: 

operating means for performing at least a 
record operation for causing the data to be 
recorded to the record medium and a reproduc- 
tion operation for causing the data to be repro- 
duced from the record medium so as to edit the 
data; 

data storing means for temporarily storing the 
data recorded in the record medium when the 
data is edited by a predetermined operation 
performed by said operating means; and 
displaying means for displaying the data stored 
in said data storing means, 
wherein said operating means and said dis- 
playing means are integrally structured. 

7. The data recording and reproducing apparatus as 
set forth in claim 6, 

wherein said data storing means temporarily 
stores information that represents the edit start 
position of the data and information that represents 
the edit end position of the data, and 

wherein said data displaying means displays 
both the information that represents the edit start 
position and the information that represents the edit 
end position. 

8. A data displaying method for a data recording and 
reproducing apparatus for outputting data contain- 
ing video data and/or audio data that is supplied 
from the outside to a record medium that is non-lin- 
early accessible in an assigned time slot period and 
for outputting the data from the record medium in 
an assigned time slot period, the method compris- 
ing the steps of: 

(a) performing at least a record operation for 
causing the data to be recorded to the record 
medium and a reproduction operation for caus- 
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ing the data to be reproduced from the record 
medium corresponding to an operation of oper- 
ating means; and 

(b) displaying the data on displaying means 
integrally structured with the operating means s 
corresponding to an operation performed at 
step (a). 

9. A data displaying method for a data recording and 
reproducing apparatus for outputting data contain- w 
ing video data and/or audio data that is supplied 
from the outside to a record medium that is non-lin- 
early accessible in an assigned time slot period and 
for outputting the data from the record medium in 
an assigned time slot period, the method compris- 15 
ing the steps of: 

(a) performing at least a record operation for 
causing the data to be recorded to the record 
medium and a reproduction operation for caus- 20 
ing the data to be reproduced from the record 
medium corresponding to an operation of oper- 
ating means; 

(b) temporarily storing the data reproduced 
from the record medium corresponding to the 25 
reproduction operation performed at step (a); 
and 

(c) displaying the data temporarily stored at 
step (b) on displaying means integrally struc- 
tured with the operating means. 30 



medium and a reproduction operation for caus- 
ing the data to be reproduced from the record 
medium corresponding to an operation of oper- 
ating means so as to edit the data; 

(b) temporarily storing the data recorded in the 
record medium when the data is edited by a 
predetermined operation performed at step (a); 
and 

(c) displaying the data temporarily stored at 
step (b) on displaying means integrally struc- 
tured with the operating means. 

14. The data displaying method as set forth in claim 13, 
wherein step (b) is performed by temporarily 
storing information that represents the edit start 
position and information that represents the edit 
end position, and 

wherein step (c) is performed by displaying 
both the information that represents the edit start 
position and the information that represents the edit 
end position on the displaying means. 



10. The data displaying method as set forth in claim 9, 
wherein step (b) is performed by temporarily 

storing a plurality of channels of the data, and 

wherein step (c) is performed by selectively 35 

displaying the plurality of channels of the data. 



1 1 . The data displaying method as set forth in claim 9, 

wherein step (b) is performed by temporarily 
storing information that represents the write start 40 
position of the record medium for the data. 

12. The data displaying method as set forth in claim 9, 

wherein step (b) is performed by temporarily 
storing information that represents the write end 45 
position of the record medium for the data. 

13. A data displaying method for a data recording and 
reproducing apparatus for outputting data contain- 
ing video data and/or audio data that is supplied 50 
from the outside to a record medium that is non-lin- 
early accessible in an assigned time slot period and 

for outputting the data from the record medium in 
an assigned time slot period, the method compris- 
ing the steps of: 55 

(a) performing at least a record operation for 
causing the data to be recorded to the record 
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